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tfz. m^XMl ^^ibnt^N,N'-v:^7■^;^-N.N'-v7 ji^;V-4,4'-vT5 y 

iE^Lfiiitt:^: rfmmm^-t^-^' lttj:-A-<>fzo ^K. S^W:^m 3. 4 . 5 6 If 7 

[0 0 0 9] 

Mt??>■r^ -e-c^i d ^*^*3l-fi^^=&V^o ffc. -?-<7) j; ^ ^t4-|4{±. #fF^K8 ^'f^«$:f^-^ 
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[0 0 10] 
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[0 0 14] 

:$:|§HJ(7)T 5 y Vv^'^t^v^lfS-f^tiv — ^^(l)'^-7is$ix^o ^cj^^ Ari> Ara 

t7^'. An fcAr2:S:r/Ar3i:Ar4{±I^^L-rv^^M*i:*(r#M*mm?t*?f^)SLT^ iv^ 
o ^Oi^-a-^ -NAri Ar2:R?/-NAr3 Ar4 iiS^^ L < {i^S^ON - ^ W N 

-7^/ ^^tv-;^*. N--7 f-Tv-;i'»s N-iS-:^;^?^'; -;v*'&t''=lr^-ro 

An. Ar2> Ar3:S.(y''Ar4 0*L<{4, -en-TtL^^jZ LT . *«|^<;9Xf±T;V^;V», 
T;V3df->^, ^mWiA ~ 1 2 <^T V -;v*^L < {i^*it4 ~ 1 2 <^TU 

-esm$n/c^«ii6'-i6o^*m^^#j^*xt4M*m4~i4(75m*m^^#«-^-^'2. 

«'^tt-ei~4<:O|Eia^^0t Lv>o t/^> An. Ar2. Ar3:S.'y'^Ar4^^ -ett-rti-ajt LT. 5^ 
*ifc4 ~ 1 0 COT >; ^ v^-t'S^^tLTt^ ■^•7-^;v*:S.c^'"7 h V 

[0 0 15] 

h 7-7:ii-lx-;v&, trv-;vft, 

^dp-9--7 ✓^dp^^^- nn^-« 

t° n ij 5 ^ V ;v^, tf 9 V V V f - T V V V :t -if V V 

V -r>'FV;v^> ^y';;v^, •i'v^yij ^vs, t^Uv-;v^. 7 

:=.;v^, y :c^y h h i; ^ij5y-;v^. y :r.^f-y yu^) =.)vm. yc^^rv^^ 

y9-if-;v*>&if^^~#if i^tt^o 0t L< {4. yjn.^;v^. :hyf-;v», y^f-y 

^ y ^ y i n n V y 'J ^v*. f- j:--;^^, t° V * ;v/ty'i; 

, If 9 - ^ n u -f 5 V tf 7 y' n^^. Av^r y u -f y :t 

^^ty; t° V 5 y KU v-jv*. y U jv*, y^ 

y';;v*. T^Uv-;^*. y y h n v j::^;^^, ^y ^-^j- V ^-^y^V-^v^ 

[0016] 

e^MoAn. Ar2. Ar3 25:U'~Ar4 C0g^^*(O^#:M t LT(i, ^ h n^, -yT^^. T;V 
T9;v^;i^S. T7;v^7Vp3-dr v^, T;^n^v^, TV -;i'*:?5.a'^T 
L <'^J^$^X'i)o *#fi^ic{4. t;^^;^*^: L-Ci±. 0^5^ 

^^v;v^. ^y^;v*. ;^ 7" T U s o Ty LTti. 
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^hV;!/*, -r>r^;v*. :^•75=■;^*. tXv-;v». ^•/^v^;v*. T-b'^'7^v 

7 ^ -9- ^ tf n u ^ 5 iJ'" y~ U e 7 V U ;v^s ^ v T U ^ 

y ^ ^ ^ y V 9 V - ;v^, tr u 5 ^7 ^ v ^ V - ;v^. > K V ''J - 

. -fv-f>KU;vfts y"';-;^*. -f>KV;v*. 'fv^y';;vx, r^v 

y x-i-y yu^) y ^ y 'J •^y^Vv-;v*, 

, ya^^v-;v^. y9-y-;vfi. 4-^f-;ve7ai-;v*, 3-::^ h n y — 4-->T 
7yair:;v^, m-^ S.tFp-p< > y — o-s m-> ^W^'p-hU^V*. 0-. 
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I 0 0 2 1 1 

m^fiiTtii tLxj^mL tzi^^^ m\\ x^z>. 

[0 0 2 2] 

M^jL^iwm%x\ m.^'Rmm.(o^i£r . M*#ia^T> ioo-2oo°cfs^<7)?ujg-T:\ i 
mm^^y^^mfhiv^o mmtuxii. mm. m^itm. ^^uyy^m. mmmm(Dmm^ 

o ^i/vy^ y-\y')y. ^y^y. -hu^y-^y^ 

y t^~y h\ N. N-v y ;i/ A T ^ V^(Di^M-^^^^f^^'^^ o 

[0 0 2 3] 

[0 0 2 4] 

'A\z^ ■^^m<D^miM=^\>z^^^xmm't ^ o 
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^ y V ^ y y V ^ ^ V ymmim k^m(OiE^u^xmA. lEimmt^^. ie^lpiil^^^^k ^ 
{4 m^f ime >^ if i: L T r 5 y V ^ > y V ^ ^ V > -^^-f ^mKmmirh^h^ 

[0 0 2 5] 

L-CJ4, 

1 / ^«3fcS / 

2 I^M / IE7LflitJS / / 

3 PitM / iE?Lit^i» / :^m.^itm / lE^Liaihii / mm 

4 mm / lEiu^xm / iEmmm / ^w^%m / mm. 

5 / jE?L'axif / iE?L«ir^^ / ^m.^im / iE?Li5aihii / 1*^ 

6 mm / ^m^itm / m^mmm / mm 

7 i^^i / ^m^^m / m=^mmm / n=^'&xm / mm 

% mm / ^m^itm / lE^im-itm / m^ftms / m^'&.xm / mm 
2 mm / lEiimmm / ^m^im / -mimitm / n^i-m^^m / mm 

10 mm / jE?L-/iAii / lE^Lfi^^ii / -^m^^m / wi-m'&m / mm 

11 mm / iE?L?±AJi / iE?Lfiii3iii / ^mr^itm / m^ii^me / uLiaihii / mm 

12 mm / IE?Lv±A)i / IE?Llt3i@ / MmMitm / / m^fiAJl / 1^^ 

13 mm / iE?LY±Aii / jE?Liim/s / -^m^itm / imj^±M / 'm-tm^m / 
ftAii / mm 

^£}i(Dmmm'^-^mj^^^>^if^^^o ^ifihom^. lEiimxm. m'^-^xm. lEiim. 

[0 0 2 61 

[ 0 0 2 71 

m.^t^^'^^y^-mm%m-z5^^\.. ^m^-^-^-^^^t-xza ^mm^'s^'^-f^^'^^x 
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:d^mtL<. Z.(Di§^. m^li. a't. S-lOOOnm. 0t L < lilO~500nmfljK"t:'^ 
[0 0 2 81 

. MgF2> u2om<DmMmmn (o.i~5nm) ^^fAi-^ct^. *^<7)^:{)^^[p]±§^^^ 
m^^^mx'^^o mm<7)mmitm'Ms mmtmmx^^o n^mm^^m^j-h-^j:^mu^ 
um^^Emx. ^(D±i>zmz. ^mmwi.i!}m<±M.iznLx^^^j:^mm'^mm-r^^ 

[0 0 2 9] 
[0 0 3 01 

[0 0 3 1 1 

AmfhtJ^ '^') y'rymit^^^<D^mw.itmi)^m.-^^i'^xi5^ , ::.fihmtm^ 
mxh^o mm^'^yyrm<^^^i>. ^mnii^^mhmmzi^xnmBjmmx^:^^}^. m 
mm(om%\z\t^ ■m.\z^ ^s^-^^m^e-A^^-a, t^^x-^c vD'&>6^'fflv^e>fL^ 

o &.±.<D^^\z\^Xl^^^fL^lEll^Xm<DmM^i. 3~100nm. &^L<(±5~50n 

mXh^o 

[0 0 3 2 1 

. '^X^ivfzlE'^l^^)]^^- i^^-f^^h-h^X^hM'^^X^hZ.t-h'^'Z^mx^^o ■^(Ofz 
^ Kit. ^ t yit^'r- y^y^ < . -oSU^^zMhxmmi^iJm < x jE?L#til 

c: t75^^^*$tL;i>o tfz. m%mi<zm-r^fz»bK^itm-^^h(D^^^m^Lfz^. 

T$ y] e7^-;^■e'ft*$i^^ 2'f®Ja±<7)3mT5 >=^^<^21®J^Jl±<7)M'^^Wm76^ 

M*lI^t^«Lfc^#:^vT5 4,4',4"-h i; 7^;V7^^;VT5 h V 7 

(DmMi^^-h^j:^^mkr 5 yi'c^m. 2.2' ,i,r-T Yy^y.-{py:^=-)VT^ ^)-9,9' 
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±mojt^miiXnK. lEimMm<oU^tLX. *°ve^;v*;v/tv--;i/, 
[0 0 3 3 ] 

m^m f^^xi) lEiim^m ^mm> «^ \t . iE?Liij^i#i^ ^ i mjL \t 2 mx±. t > -jz^^ t:: 

[0 0 3 4 ] 

^^■it'S.o IE?L^miloMJ¥i±, S*^. 5~300nm. t L < JilO-lOOnm-eab^o 
[0 0 3 5] 

[0 0 3 6 ] 

^#:fi^tc{±> T>h7-t>. nn^.^^, ^i- 

1,4-if ;^ (2-^ f-;i^y^5^ V ;v)'^;y-if (4-^ •f-;v-5-'7 a^-;v-2-:t ^^tv; ;v 

) ^>Hf>, 1,4-e;^ (5-7i-;v-2-:^-^-9-y'V ;v) ^>^f^-, 

U -■7^'^;^-2-«^>X:t^-^y V -'l^) f-::f7j->. 1, 4- V 7 ji — S-^''^ >' 1,6- 
-Jy aL=-)V-l,3,5-^^^ V U 1,1,4,4-r- h 7 "7 -;V-1, 3-^ voi <7)^^#: 

[0 0 3 7 ] 

V^o ^^iiOjEJSfi. al#l 0~2 0 Onm. $ftL<{i 20-10 0ninl?*>^o 
[0 0 3 8] 

[0 0 3 9] 
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[0 0 4 0] 

^ U ;v H~ 7 ^ ;V|f V n - ;i/if 3-X {± 5- 1 K n ^ y 7 7 > ^M^i^. 

>4f^^, ^^') yi\:^m. y :i-iry yu^) ym^i^> 2-t--7'^;v-9,io-N,N'-'y 

yrvh^^y^'^^M^^. n mymit^F^n WRit v v n >- , n siic4bMi&. nU^vy 

iYM^^jiif^^mfhMo m^$ii^iS<^flSI¥(i> S-t^ 5~200nm. $f ^ L < (ilO-lOOnm 

"Cib -2) o 

[0 0 4 1 ] 

[0 0 4 2] 

[%BJ =^ 5t ie> (D^^<7)?f^^] 

[0 0 4 3 ] 

[0 0 4 4] 

['fb3] 




[0 0 4 5] 
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2, 6- h n y V V -^^^yy (O^'^ 
WW. 1600 m\\z=J^yv''V^^yy 60 g (0.326 mol)=^l)nx, l:yaMfl^T> ^MMW^ 

80 ml ^ 1 nw\i>-\^xmT\^fzo '/iiTi^Ti«t^ 2 P#Fsi«#^iitt> nhiifzmmm^ 

P^^zyy 85.7 g (0.313 mol, W96.0 %) =^#7to # ^ tL/t^^%0^ffi(i 96.5 ar 
ea% (HPLC, 254 nm) tr^o/^o 
[0 0 4 6] 

^^^a2 

2, 6- T 5 y V ^ >' ^/y -^^i/y (D^J^ 

T^V-;V 1000 ml RXrm 1000 ml (^M^v^vt^" I' 2, 6- v- h n > :t ^ v 
> 81 g (0.295 mol) ;Rmo%^^° 9 v -j/ A ^ - ^1^' > 25 g ^UWiWT 8 0#F^7lc 

* ^ ^ L o 1 0 % / ^° 7 V A - .i^' > ^ fSglJ |5i* L . M 1 0 % / N° 9 V A ^' 

^THF -eV L/io fl'tt^^^V ^^;^?rlt^?i^b'^ML/>:fi:> XllcJ±l£^ i ^9 2,6-^^'T5 
y i^^y^/zy^^i/y 61.9 g (0.289 mol, 1R^98.0 %) ^nfzo %bfifz^}&'^(Dmm. 
{± 94.2 area% (HPLC, 254 nm) X^^fzo 
[0 0 4 7] 

N , N ' - T -b f - ;i/ - 2 . 6 - V T ^ y v ^ > V ^ ^ > <7) -^fiK 

hJVJ^y 900 ml :5.r/THF 900 ml CO'M^'MW.^^^ 2,6-vT 5 ^ Vv^^ v> 5 
0.0 g (0.233 mol) RZ/liV-yy 55.3 g (0.699 moD^jfJOx.. Si^^t^fT^ ^7^11^^ 59 

.5 g (0.583 mol)* 10 ^m^-nrxinTLfzo ^k-mmwLfzim mm ^Mmmui. 

±, V- (250 ml X 2) Lfc^. m&^m'^ ^H.^' -^Jr-t^)V-2, 

e-i^TS.yp^yyi^t^iyy 57.0 g (0.191 mol, W82.0 %) ^ntzo %hfLfz^ 
^J^<7)|t^{i 99.3 area% (HPLC. 254 nm) "Cabofco 
[0 0 4 81 

--JT^'f-)'\^-2,^-Vr < ^ V^yVV-^^'yy 34.3 g (0.115 mol) . 3-K 
^y^y 96.4 g (0.576 mol), B O itM (I) 48. 2 g (0.253 mol). mM* ') -^^ 63. 
6 g (0.460 mol). V > 1500 ml O^^V-vM^HO °C-e48 Btr^l iJDiitWL 

fzo Mt-eit*PL. m-fh^^l^^ 500 ml RZ^tK 500 ml ^^JDx.. WtB^^Mbf^o 

mz^K7k 500 ml ^^in^vSTic^siLfco m&^m^ ^ ^ m.±^m 7 

9.4 g *#/co :iMmm'tin,z^<DKJBizm^^fzo 

[0 0 4 91 

N,N' ->>'"7ai^;V-2,6- vT 5 y -J^yVy^^yycD^^ 

y ^ y - 500 g . 24% iKM^ti- V V ^ ^7K^m^ 100 g or*^^v#Hl1='t'^^f!l4 -e# 
^tL/i>?T-b h T 5 Kfb^% 79.4 g ^Mx. 20 0f^1M3ML/Co -e<^*P#:> 7X 

1000 ml ^:i]nK.miiim't'mmuLfzo 7^x') y^Lfz'ik. mmmiz^^^,w-i^y 

^-;V-2,6-~:^T5 y i>'^>'Vv^^v>'44.3 g ^WfZo #^tLfc:fflMi^*y ^ / - 
;V-eini!;Vy-9';-t;J; !9«SiL/io iIX*31.8 g (0.087 mol. iIX^75.7 %(2steps)). ^ 
m 98. 4 area% (HPLC. 254 nm) o 

mmm 1 1 

[0 0 5 01 

N,N'-v (l--^7f-;V) -N.N'-v-7^-;i/-2,6-vT5 y v*'^>ys^^^'>> ('fb^ 
%2) (7)-^^ 

1^^/N°7V'^7A (II) 0. 161 g (0.715 mmol) (O^vV^ (20 ml) v#?<^4'l-> te 
rt-y^;V5^7^7 y 0.58 g (2.86 mmol) ^tPx.. 80 VX 30 r^in^^^Lfco 
?^=Sr80 t:tC^§tL/^N,N'-v'7^-;V-2.6->^T5 y >^^>'y'v:^-^v>5.24 g (0.01 
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43 mol) ^ ^ V> 7.41 g (0.0358 mol) :S:t>' tert->^ h ^ v'•:^ h V'J' A5. 7 

7 g (0.06 mol). (7)^-yl^y (260 ml) m'U^i^MmLfZo ^(DmS5 Vt-^-m^L. m 
Ht-r^WnM^Lfco MUt-Q-il^MLfz^i^. 7jc 200 ml ^M^fzo -^ftzK^^tb. tK 
m^]-)l-^y 200 ml T:i5fe^^L7tf^. MJf^rfb^L. Mt^MI±|g^*i^-C5|t^J^% 9.5 

g ^#/;o «^5^;^-ei]ni!;';x9';-ft. is^mmJ^^ -v' (l-:^•7f-;^) - 

N,N'-v7 ji-;V-2,6-vT5 y y'^>yv:t^v>3.40 g (0.0055 mol, 1|X^38.5 %) 
#P?tt/t^^%O^JK{i 98.3 area% (HPLC, 254 nm) -^^ofzo Mt-#?lffi 

^H-NMR (rM:THF-d8) . ^^C-NMR (M:THF-d8) RXflRK X ^ mik^mULfZo ^it 
2 ] 

[0 0 5 1] 

N,N'-v (9--7 h V ;v) -N,N' - ^ 7 :n^;V-2, 6- T 5 / > V':^^^'> > 

«k'^t/3) <^^^ 

f-^^/N-^v'-i^ A (II) 0.12 g (0.55 mmol) co^vV^ (10 ml) > 'J tert 

-•Tf-JV^^^^ Y 0.445 g (2.2 mmol) 80 °CT- 30 ^Sni^»L7to 

^80 °CK^.^i^fz}i,W -z/y 2,6- vT^ y v^>y^v^^v>'4.03 g (0.011 m 

ol) . j^i-y V U> 7.07 g (0.0275 mol) RZf tert-rf }^ ^i^-t h "^7 AAA 

4 g (0.0462 mol)<75^>'V> (200 ml) mWi<^ i^MMLfZo ^0Of^l35 r.*-t:'#^^L. |WI 

?a^tr3 BtFeiinSfeWL/io ^rut ■r-?^*PL/ct^. 7X 150 ml ^uhx.. mm^^imm^ 
mMJE^;i^icTffl^fiKt> 13.0 g ^mzo m^Mi-^ismLfz^k. ^m^^^^y'^^^^^ 

M-^^B^-t^h^ltKX^). N,N'-v" (9--7a^f->' h ;V) -N,N' -i^^7^-;V-2,6- V 
y v^>y"v:r^v>3.85 g (0.00536 mol, 11X^48.7 %) =Sr#fCo %hfhfz^^m 
(Om,W.\t 98.6 area% (HPLC. 254 nm) X^-^^fZo Mt^#W^^«Lyto 

^H-NMR (v§»:THF-d8) , ^^C-NMR («:THF-d8) S.OTRt; J: I? ^^^mML/Co 
^%<D^H-NMR J'^^^' h;v =1:1114 ^^C-NMR :^^i7 h;V^I215 tc, IR h;V =1-111 

[0 0 5 2 ] 







ih^m 2 


103 


-ft: -^4^ 3 


149 


NPD 


98 



mmm 3 ] 

[0 0 5 3] 
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